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Supplemental Material, Methods

Histopathology

Mammary tumors, adjacent mammary tissue (if present), and lungs were fixed with cold 4%
paraformaldehyde, embedded in paraffin, cut into 6 um sections, and stained with hematoxylin
and eosin. Sectioning and staining were performed by Mass Histology Service (Worcester, MA).
Histopathology for assessing metastatic cancer incidence in the mouse lungs by our board-
certified veterinary pathologist (J.M.C.) was performed as previously described (Davis et al.

2008).

Animal Study for Pre-tumor Endpoints

Additional MMTV-Neu mice (n=20/group) were bred and treated for analysis of early endpoints
in adult females after 2 months of treatment. Real-time RT-PCR for Neu expression was
performed as previously described with primers specific to the mouse and rat (transgene) Neu
genes (Davis et al. 2008). To verify the animals were prepubertal at the time of implant surgery,
vaginal opening was examined in these additional animals; it was detected between ages 20 and
26 days or between 1-4 days after surgery. All surgeries for the tumor study animals occurred by
age 26 days, with 95% of the mice undergoing pellet implantation by 24 days of age. Only a
rudimentary mammary ductal structure would be present in prepubertal female mice as
evidenced in the activated MMTV-Neu model (Hewitt et al. 2002). VVaginal smears stained with
Dif-stain kit (IMEB Inc., San Marcos, CA) were performed to confirm the mice treated for 2

months were in estrus at necropsy.



DDE Concentrations in Serum and Mammary Fatpads

Frozen pooled samples of serum and mammary glands were shipped with blinded labeling to
Centre de Toxocologie at the Institut National de Santé Publique Quebec (INSPQ; Quebec’s
Institute of Public Health) for analysis. Samples were analyzed for DDE residues according to
INSPQ Method E-446. Samples were enriched with the internal standard, p,p’-DDE (ring-*C1,
99%; CIL-CLM-1627, Cambridge Isotope Laboratories, Inc.), and denatured with formic acid.
Polar extracts were cleaned on Florisil columns prior to gas chromatography-mass spectroscopy
(GC-MS; Agilent 6890) as recommended by U.S. EPA methods for pesticide residues (U.S.
Environmental Protection Agency 1980). The Florisil is purified with dichloromethane on a
soxhlet extraction system running at 60 °C for 6 hours (60 washing cycles) and then deactivated
with 0.5% water. lons generated were measured after negative chemical ionization with an
electron capture detector (Agilent G2397A) and mass detector (Agilent 5973 Network) coupled
to the GC-MS and analyzed with Agilent MSD Chem software. Concentrations were evaluated

using the percent recovery of the labeled internal standard. The detection limit for p,p’-DDE is

0.09 pg/L with 14% reproducibility (0.01 pg/L for o,p’-DDE).
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Supplemental Material, Figure S1. Tumor multiplicity, transgene and endogenous Neu
expression, and mammary tumor metastatic incidence were not modified by DDE exposure. (A)
Mammary tumor multiplicity designated by the mean number of tumors/mouse was significant
(p=0.043, one-way ANOVA), but no significant differences between the groups were detected
(Tukey’s test). (B) The expression of the rat Neu transgene in mammary tissue from the
MMTV-Neu female mice treated for 2 months was determined by real-time RT-PCR. The ACt
value represents the normalized threshold cycle (C+) for the Neu gene relative to the cyclophilin
A (ppia) housekeeping gene. The fold difference compared to the control group determined by
the 2**“* method is shown within the bar for each group (note that lower ACr values represent
higher expression). No significant differences were found (one-way ANOVA; n=4-9). However,
the antiandrogenic action of OH-flut was suggested by reduced Neu expression, which

approached significance compared to control mice (p< 0.06, Mann-Whitney test). It is possible



this inhibition is due to antiandrogen and/or antiprogestin activity, but intact females would have
higher endogenous progesterone, which also regulates MMTYV promoter (Cato et al. 1987), than
androgen levels to stimulate Neu expression. p,p’-DDE has antiprogestin action (Li et al. 2008;
Klotz et al. 1997) and non-significantly inhibited rat Neu expression. However, as Neu mRNA
levels were measured 2 months after treatment, any effects of OH-flut and p,p’-DDE may also be
due to indirect as well as direct effects on Neu expression. (C) The endogenous mouse Neu gene
expression by real-time RT-PCR was not significant (one-way ANOVA; n=6-9), with the fold

difference versus the control group (2744

method) shown within each bar. (D) For all female
mice with mammary tumors and with lungs examined by histopathology, the incidence of
micrometastases was not significant by chi-square test (control, n=50; p,p’-DDE, n=53; o,p’-
DDE, n=46; 2:1 ratio, n=48; E,, n=43; methyl T, n=46; OH-flut, n=50). (E) The mean number
of micrometastases within the blood vessels and/or invading into the lung tissue detected in the
lung sections per mouse for each group was not significantly different (one-way ANOVA test).
(F) The number of days from tumor detection to death for animals with metastatic lesions was
not significantly modified by the treatments (one-way ANOVA test). Mean = SEM is shown for

panels A-C, and E-F; p<0.05 considered significant. E,, 173-estradiol; methyl T,

methyltestosterone; OH-flut, hydroxyflutamide; 2:1 ratio, p,p’-DDE:o,p’-DDE.



Supplemental Material, Figure S2. MMTV-Neu mice develop mammary adenocarcinomas in

control and treated groups while adjacent mammary tissue is normal or has pre-malignant
changes. Representative normal, precancerous, and malignant mammary tissues are shown from
hematoxylin and eosin-stained sections from control and treated mice. Mammary masses in all 7
groups were identified as adenocarcinomas by histopathology (100% of tumors analyzed).
Panels A-G are mammary tumors from the following groups: (A) Control; (B) p,p’-DDE; (C)
0,p’-DDE; (D) 2:1 ratio; (E) E; (F) methyl T; and (G) OH-flut. (H) Necrosis is present in some
tumors from all groups, such as shown in this o,p’-DDE mammary tumor (arrow points to large
area of necrosis). (1) Vascular invasion (intravasion) is detected within some tumors in every
group; tumor cells fill the blood vessel (BV) within the mammary adenocarcinoma (p,p’-DDE

group). Panels J-L: For mammary tumors that did not encompass all of the mammary gland,



adjacent mammary tissue was also examined. No abnormalities were noted except in 2 of 35
tumors with adjacent mammary tissue on the section (n=3-7/group): one animal in the 2:1 ratio
group had precancerous lesions and ductal hyperplasia and one mouse in the OH-flut group had
precancerous changes. Normal mammary tissue adjacent to (J) an OH-flut and (K) methyl T
tumor are displayed. (L) Precancerous changes evident in the mammary tissue adjacent to a 2:1

ratio tumor. The bar in each photograph equals 50 microns.
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